The £^p-Flux Correlation in the Rising and Decaying Phases of 
Gamma-Ray Burst Pulses: Evidence for Viewing Angle Effect? 
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ABSTRACT 

A time-resolved spectral analysis for a sample of 22 intense, broad GRB pulses from the 
CGi? 0/BATSE GRB sample is presented. We fit the spectra with the Band function and in- 
vestigate the correlation between the observed flux (F) and the peak energy {Ep) of the vfi, 
spectrum in the rising and decaying phases of these pulses. Two kinds of Ep evolution trends, 
i.e., hard-to-soft (the two-third pulses in our sample) and £'p-tracing-F (the one-third pulses in 
our sample) are observed in pulses from different GRBs and even from different pulses of the same 
burst. No dependence of spectral evolution feature on the pulse shape is found. A tight F — Ep 
positive correlation is observed in the decaying phases, with a power-law index ~ 2.2, which is 
much shallower than that expectation of the curvature effect. In the rising phase, the observed 
F is either correlated or anti-correlated with Ep, depending on the spectral evolution feature, 
and the power-law index of the correlation is dramatically different among pulses. More than 
80% of the low energy photon indices in the time-resolved spectra whose Ep is anti-correlated 
with F during the rising phase violate the death line of the synchrotron radiation, disfavoring 
the synchrotron radiation model for these gamma-rays. The F — Ep correlation, especially for 
those GRBs with £'p-tracking-i^ spectral evolution, may be due to the viewing angle and jet 
structure effects. In this scenario, the observed F — Ep correlation in the rising phase may be 
due to the line of sight from off-beam to on-beam toward a structured jet (or jitter), and the 
decaying phase is contributed by both the on-beam emission and the decayed photons from high 
latitude of the GRB fireball, resulting in a shallower slope of the observed F — Ep correlation 
than that predicted by the pure curvature effect. 



Subject headings: gamma-ray burst; general- 

ysis 

Introduction 



The physics of prompt emission of gamma-ray 
bursts (GRBs) remains as a great puzzle. Analysis 
for a large sample of GRB spectra observed with 
Burst and Transient Source Experiment (BATSE) 
on board CGRO reveals that the GRB spectra are 
non-thermal, well-fit with a smoothly-jointed bro- 
ken power-law, the so-called Band function (Band 
et al. 1993). The physical radiation mechanism 
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that shapes such a spectrum shape is unclear (e.g., 
Zhang & Meszaros et al. 2004). The peak energy 
of the vfu spectrum {Ep) is one of the most inter- 
esting parameters of GRBs. The relation between 
the burst energy and Ep may shed light on the 
physics of GRBs (Zhang & M eszaros 2002). With 
a sample of 12 GRBs detected by BeppoSAX, Am- 
ati et al. (2002) found a positive correlation be- 
tween the isotropic gamma-ray energy (Siso) and 
the peak energy in the burst frame (£^p,z)- This 
correlation was confirmed and even extended to 
the X-ray flashes by the observations with HETE- 
2 and Swift (Sakamoto et al., 2006; Amati 2006). 
By geometrical-correction for the jet beaming ef- 



feet or empirically incorporating the breaks in the 
optical afterglow lightcurves, this correlation is 
even getting tighter (Ghirlanda et al. 2004; Liang 
& Zhang 2005). Similarly, the isotropic peak lu- 
minosity (Lp) is correlated with Ep^z (Wei et al. 
2003; Yonetoku et al. 2004). The average flux (F) 
in a given epoch is also correlated with the Ep in 
the corresponding epoch within a GRB (Liang et 
al. 2004). The F — Ep correlation suggests that 



the Ep — Eiso and the Ep 



Lp correlations would 



not be due to the observational selection effects 
(c.f., Nakar & Piran 2005; Band & Preece 2005; 
Shahmoradi & Nemiroff 2009). All the prompt 
GRB emission models predict Ep as a function of 
both i^iso (or Lp) and the initial Lorentz factor 
of the GRB fireball (Fq) (e.g. Table 1 of Zhang & 
Meszaros2002). Most recently, Liang et al. (2010) 
discover a tight correlation between _Eiso and Fq, 
i.e., Fo = 182(L;iso/1052 erg)0-25. This correla- 
tion poses constraints on prompt emission mod- 
els. For example, the internal shock synchrotron 
model, the most favorite model for GRBs, predicts 
Ep oc Li/2p-2 (Zhang & Meszaros 2002). Com- 
bining with the trivial proportionality of L oc -Eiso, 
one can find that Ep should not depend on L, in- 
dicating that the Ep — Eiso correlation may not be 
explained in the framework of the internal shock 
synchrotron model. 

This paper dedicates to revisit the F — Ep cor- 
relation and its possible physical origin. The Ep of 
a given burst evolves with time, tracing with the 
lightcurve (_Ep-tracing-i^) or evolving as hard-to- 
soft (Liang & Kargatis 1996; Ford et al. 1995; 
Kaneko et al. 2006). Intuitively, the F — Ep 
correlation should be the foundation of the Am- 
ati relation, if both are based on the same physi- 
cal origin. Since those GRBs having hard-to-soft 
spectral evolution do not have a coherent F — Ep 
correlation, they should violate the Amati rela- 
tion. However, the current sample of GRBs with 
both _Eiso and Ep measurements well follow the 
Amati- relation (Amati et al. 2009), regardless of 
the spectral evolution feature of these GRBs. For 
example, although the spectrum of GRB 060218 
evolves as hard-to-soft (Toma et al. 2007; Dong et 
al. 2010), it well satisfies the Amati-relation (Am- 
ati et al. 2006). Therefore, the Amati relation 
seems to be unrelated to the dependence of F on 
Ep. This gives rise to a big puzzle of the physical 
origin of the Amati-relation. 



It is well known that the GRB lightcurvs are 
generally composed of some overlapped pulses. An 
individual shock episode may give rise to a pulse, 
and the random superposition of many such pulses 
results in the observed complexity of GRB light 
curves. As the building blocks of GRB lightcurves, 
the broad, well-separated pulses are good candi- 
dates to reveal the physics of GRBs. The Ep 
evolution within GRB pulses has been extensively 
studied, especially for the decaying phase of pulses 
(Golenetskn et al. 1983; Norris et al. 1986; Kar- 
gatis et al. 1994, 1995; Bhat et al. 1994; Crider 
et al. 1999; Peng et al. 2009; Lu & Liang 2010). 
While the decaying phase of a GRB pulse might 
be contributed by the curvature effect of the GRB 
fireball (e.g., Fenimore et al. 1995; Kobayashi et 
al. 1997; Qin et al. 2002; Dermer 2004; Shen 
et al. 2005), both the temporal and spectral be- 
haviors of the rise phase of a pulse may depend 
on the dynamics of the GRB fireball, the electron 
acceleration, and the radiation mechanism (e.g., 
Kobayashi et al. 1997). The F - Ep correla- 
tions in the two phases, if any, should dramati- 
cally different, which was shown by Ohno et al. 
2009 and Ghirlanda et al. (2010) for some bright 
GRBs. We here present a detailed analysis on 
the F ~ Ep relation in both the rising and decay- 
ing phases of smooth, broad GRB pulses observed 
with CGi?0/BATSE. 

We present our sample and spectral analysis in 
Section 2. The lightcurves and the Ep evolution as 
well as the F — Ep correlation arc shown in Section 
3. Since the low energy photon index of the Band 
function is critical to justify if the radiation is from 
synchrotron radiation, we present the distribution 
of the low energy photon indices for those spectra 
having an anti-correlation between Ep and F in 
Section 4. We discuss the possible physical origin 
of the F — Ep correlation (or anti-correlation ) in 
Section 5. Conclusions are presented in Section 6. 



2. Sample selection and time-resolved 
spectral analysis 

Wc make use the data observed with BATSEU. 
Kaneko et al. (2006) presented a sample of 
8459 time-resolved burst spectra for 350 bright 
GRBs observed with BATSE. Our sample of 
GRB pulses are taken from this sample. We 
download the spectra data from the web site 
|http://www.batse.msfc.nasa.gov/'-^ kaneko/ We 
first select bright pulses from the lightcurves of 
these GRBs. Technically, it is difficult to define 
a genuine pulse from GRB lightcurves. Flickering 
and/or superimposing weak pulses make compli- 
cation to employ a rigid criterion to select our 
pulse sample. We use the same criteria as that de- 
scribed in Liang et al. (2002) to select our sample. 
We make time-resolved analysis for these pulses 
with RMFIT, a package of spectral analysis rou- 
tines (version 3.3) developed by the BATSE team 
(Mallozzi et al. 2005 and Preece et al. 2008). 
Although the time-resolved spectral analysis for 
these pulses are present in Kaneko et al. (2006), 
we re-do the time-resolved spectral analysis for 
these spectra by lowering down a little bit of the 
signal-to-noise ratio (SNR) in each time slice in or- 
der to get more slices in both the rising and decay- 
ing phases for our analysis. We adopt SNR = 30, 
compared to SNR — 45 in Kaneco et al. (2006). 
We fit the spectra with the Band function (Band 
et al. 1993). The reduced x^ of our fits are nor- 
mally ~ 0.9 — 1.1. Since we focus on the F — Ep 
correlation in both the rising and decaying parts 
of a pulse, our sample includes only those pulses 
that are intense and broad enough to make robust 
spectral fit for at least three time slices in the 
rising and decaying segments, respectively. We 
finally get a sample of 22 pulses. The average flux 
F in each time slide is then derived from the Band 
model spectral parameters in the 30-10** keV band 
(as done in Yonetoku et al. 2004 and Liang et al. 
2004). Our time-resolved spectral analysis results 
are available in the online material of this paper. 



Temporal evolution of Ep and F 
correlation 



^n 



^Although Fermi/GBM has established a large sample of 
GRBs in similar energy band as CGRO/BATSE, we only 
use the data observed with BATSE in this analysis since 
they are well-studied and the uncertainty of background 
subtraction for GBM data make our time-resolved spectral 
fits has larger uncertainty than BATSE data (especially in 
the rising phases). 



Figure 1 shows the lightcurve with temporal 
evolution of the Ep and the F — Ep correlation 
for the pulses in our sample. It is found that the 
shape of these pulses are semi-symmetric, slightly 
different from the FRED pulses usually seen in the 
GRB lightcurves. This would be due to our sample 
selection effect since we include only those pulses 
that the rising part is long and bright enough to 
make time- resolved spectral fit. 

The spectral evolution feature is well classified 
into two groups, i.e., hard-to-soft and -Ep-tracing- 
F. Fifteen out of the 22 belong to the group of the 
hard-to-soft evolution, including # 647, 973, 1883, 
2083, 2193, 2387, 3658, 5478, 6397, 6504, 6630, 
7293, 7475, 7588, and 7771. The others, including 
#1625, 1733, 1956, 3003, 3765, 5523 and 5601, are 
of the £^p-tracing-flux group. No dependence of 
the spectral evolution feature on the pulse shape 
is found. 

The observed fluxes in the decaying phases of 
these pulses are tightly correlated with Ep. We flt 
the F — Ep correlation (or anti-correlation) in the 
rising and decaying parts with a power-law model 



F (xE, 



Kr(Kd) 



where Krii^d) is the power-law index 



in the rising (decaying) part. The results are re- 
ported in Table 1. As shown in Figure [T] although 
no universal Kd value is found about pulses, the 
distribution of Kd clustered at ^ 2.20 (see also 
Borgonovo & Ryde 2001). We should emphasize 
that the large dispersion of Kd is not due to the 
uncertainty of Kd measurement. As shown in Ta- 
ble 1, even considering the the errors of Kd, the 
Kd of some pulses confldently deviates ~ 2. The 
dispersion of Kd would be physical (see discussion 
below). The observed flux in the rising phase are 
either correlated or anti-correlated with Ep in the 
rising phase, depending on the spectral evolution 
feature. The power-law index in the F — Ep corre- 
lation in the rising phase, k^, spans from —4 to 10 
without any correlation with the pulse shape and 

Kd- 

It is also very interesting that the Ep evolution 
in different pulses of a GRB may be also differ- 
ent. Two well-separated pulses are observed in the 
BATSE trigger# 2038. As shown in Figure O the 
Ep evolves as hard-to-soft during the flrst pulse 
but it traces the intensity of the flux in the second 



pulse. The F — Ep correlations in the decaying 
phases of the two pulses are similar. However, 
they are absolutely different in the rising phases. 

4. Distributions of low-energy photon in- 
dices 

The F — Ep anti-correlation observed in GRB 
pulses having a hard-to-soft spectral evolution is 
inconsistent with the expectation of the most fa- 
vorite GRB model, the synchrotron internal shock 
model. The model predicts that the low-energy 
photon index should not exceed -2/3, with the as- 
sumption that the optical depth of the shocked 
material is less than unity (e.g., Preece et al. 
1998). We show the distribution of the best fit a 
for those time-resolved spectra whose Ep is anti- 
correlated with F in Figure [3l It is found that 50 
out of the 61 spectra (~ 82%) have a low energy 
photon index being larger than -2/3. This per- 
centage is only 32% for those spectra whose Ep is 
positively correlation with F. If taking the val- 
ues of their 1 a lower limits, we find the two per- 
centages become ^ 78% and ^ 19%, respectively. 
Therefore, the F — Ep anti-correlation cannot be 
explained with the synchrotron radiation model. 

5. Implications 

5.1. Ep evolution confronting with the ra- 
diation models 

The Ep evolution feature within a pulse is es- 
sential to study radiation models of the prompt 
emission. As shown above, the most common 
spectral evolution feature in GRB pulses (the two- 
third pulses in our sample) is the hard-to-soft 
evolution, in which the peak energy of the spec- 
trum decreases monotonically over the entire pulse 
(Norris et al. 1986), and the secondly one (the 
one-third of the pulses in our sample) is the Ep- 
tracking-F (Golenetskii et al. 1983). More in- 
terestingly, the Ep in different pulses of # 2083 
even shows different evolution behavior (see Fig- 
ure [2]). Different models may design some kinds 
of Ep evolution. However, it is difficult to accom- 
modate two completely different evolution trends 
under one mechanism. 

The most favorite GRB model is the syn- 
chrotron internal shock model. In this model, 
a GRB pulse is produced by the collision of two 



relativistic shells, in which the rising phase is re- 
lated to the dynamics and the physical parameters 
of the shocked fireball shell and the decay phase is 
due to the time decay of photons from the high lat- 
itude of the fireball, the so-called curvature effect 
(e.g., Kobayshi et al. 1997). Most recently, Zhang 
& Yan (2010, in preparation) proposed that the in- 
ternal collision may induce magnetic reconnection 
and turbulence to explain the prompt gamma-ray 
emission. In their model it is expected that Ep is 
positively related to a, the ratio between Foynting 
flux and baryonic flux. Since the magnetic energy 
is continuously converted to the particle energy 
during an emission episode, the hard-to-soft Ep 
evolution is naturally expected from their model. 
The radiation models discussed above essen- 
tially explain the hard-to-soft emission with the 
decrease of the energy of radiating particles over 
the emission episode. The _Ep-tracking-i^ evolu- 
tion, however, is hard to interpret with these mod- 
els, especially for different Ep evolution features 
observed among pulses of a given GRB as shown in 
Figure[5]and the observed F — Ep anti-correlation. 
The a of more than 80% time-resolved spectra 
whose -Ep are anti-correlated with F violate the 
death line of the synchrotron radiation model. 

5.2. F — Ep correlation confronting with 
viewing angle effect 

It is most likely that the Ep evolution and the 
F — Ep correlation are not related to radiation 
physics. It was also proposed that the broad pulses 
in GRBs may be shaped by GRB jet precession 
(Fortegies Zwart et al.l999; Reynoso et al.2006; 
Lei et al.2007; Liu et al. 2010). The waggle of the 
GRB jet may result in off-beam and on-beam cycle 
to produce broad pulses g and the E'p-tracking- 
F spectral evolution (Liu et al. 2010). The ob- 
served lightcurve for initial off-beam to on-beam 
may rise rapidly to trigger our detectors, especially 
in the case of a sharp-edge, highly structured jet 
(Fanaitescu et al. 1998; Fanaitescu & Vestrand 
2008), shaping a fast- rise-exponential-decay pulse 
and hard-to-soft spectral evolution since the early 
rising part may be not bright enough to trigger 
our instruments. This may explain the observed 



^It was suggested that the micro- variability in the GRB 
pulses are attributed to the turbulence of blast wave (Zhang 
& Yan 2010, in preparation) 



different spectral evolution trends in the pulses of 
a burst as shown in Figure [2] 

A clear anti-correlation between F and Ep is 
observed in the rising phase of a pulse with hard- 
to-soft spectral evolution, but the power-law index 
of the correlation is dramatically different among 
pulses, indicating that no universal relation is ob- 
served. This may be reasonable since the emission 
in the rising phase may be complicated by the dy- 
namics of the fireball, the radiation mechanisms, 
the jet structure and viewing angle, micro physi- 
cal parameters, etc. However, one is difficult to ex- 
pect a clear F — Ep correlation from stochastic dy- 
namics of the fireball and particle acceleration pro- 
cess (e.g., Zhang & Meszaro 2002). Therefore, the 
F — Ep correlation observed in a given pulse, espe- 
cially for those GRBs with £'p-tracking-F spectral 
evolution, may be due to the viewing angle and jet 
structure effects, as we discuss above. 

In the viewing angle and jet structure domi- 
nated scenario, the contribution of the high lati- 
tude photons from the fireball (the so-called cur- 
vature effect) would be increased in the decaying 
phase of a pulse and it should dominate the ob- 
served flux when the line of sight moves out the 
jet edge. Therefore, the mix of the on-axis and 
off-axis contributions may result in a shallower 
decay slope of the observed F — Ep correlation 
as theoretical prediction. If the curvature effect 
dominates the decaying phase of the pulses, the 
expected F — Ep relation at late time should be 
F (X Ep (e.g., Fenimore et al. 1995; Kumar & 
Panaitescu 2000; Dermer et al. 2004). As shown 
in Fig. [l] the Kd of most GRBs in our sample are 
indeed shallower than the predictior|f|. 

The a distribution may shed light on the jet 
structure and radiation physics. Medvedev (2006) 
showed that spectrum of jitter radiation from 
GRB shocks containing small-scale magnetic fields 
and propagating at an angle with respect to the 
line of sight may vary considerably. The low- 
energy photon index may be significantly larger 
than the death line of the synchrotron radiation, 
i.e., -2/3. The Ep evolution and F — Ep correlation 
may be explained with a combined effect of tempo- 



ral variation of the viewing angle and relativistic 
aberration of an individual thin, instantaneously 
illuminated shell. 

5.3. F — Ep correlation vs the Amati rela- 
tion 

The correlation between the observed flux and 
Ep within a GRB pulse is critical to explore the 
physics of the observed L — Ep and E'iso — Ep re- 
lations (Amati et al. 2002; Liang et al. 2004). 
The L — Ep and E'iso — Ep relations would glob- 
ally reflect the F — Ep correlation within a GRB. 
Essentially, they are time-integrated effect of the 
F - Ep correlation (Firmani et al. 2009). Al- 
though the distribution of Hd for the pulses in our 
sample has large dispersion, it normally peaks at 2. 
The emission in the decaying phases of all pulses 
in a GRB should dominate the total emission of 
the burst since the duration of the decaying phase 
of a pulse if generally much longer than the rising 
phase. Therefore, one may observe an .F — Ep cor- 



relation within a GRB or an Ei^ 



E-r, correlation 



•^As shown by Zhang et al. (2009), the curvature effect in- 
volving a non-power-law spectrum in the radiating surface 
also modify the slope of the F — Ep correlation{see also Qin 
2008) 



among bursts, with a power-law index ~ 2. We il- 
lustrate the F — Ep correlation within a GRB with 
multiple pulse in Figure |4l An F — Ep correlation 
with a power-law index ~ 2 is clearly seen. There- 
fore, the Lp — Ep or Eiso — Ep correlations should 
be dominated by the F — Ep correlation. As dis- 
cussed above, the F—Ep is difficult to explain with 
the radiation physics. The Lp — Ep and Eiso — Ep 
correlations thus may not be interpreted with the 
radiation models. This is consistent with that in- 
ferred from the recent discovery of the tight cor- 
relation between the i^iso and the initial Lorentz 
factors of the GRB fireball (Liang et al. 2010). 

6. Conclusions 

With our time-resolved spectral analysis for a 
sample of 22 intense, broad GRB pulses we find 
that the Ep evolution feature is well classified into 
two groups, i.e., hard-to-soft (two-third pulses in 
our sample) and Ep tracing- i^ (one-third pulses in 
our sample). Two kinds of spectral evolutionary 
trends are also observed in different pulses of a 
burst. No dependence of spectral evolution feature 
on the pulse shape is observed. 

A tight F — Ep correlation, F oc E"^'', is ob- 
served in the decaying phases of these pulse. Al- 
though the Kd ranges in a broad range, from 0.6 



to ~ 4.0, their distribution normally peaks at ^ 2, 
much shallower than that expectation of the cur- 
vature effect. In the rising phase, the observed 
F is either correlated or anti-correlated with Ep, 
F (X E^^ , depending on the spectral evolution fea- 
ture. The distribution of Kr spans from —4 to 
10 without any correlation with the pulse shape 
and Kd- More than 80% of the low energy pho- 
ton indices in the time-resolved spectra whose Ep 
is anti-correlated with F violate the death line of 
the synchrotron radiation. 

The spectral evolution features and the ob- 
served F — Ep correlation are difficult to explain 
with the radiation models. We propose that the 
observed the F^Ep correlation observed in a given 
pulse, especially for those GRBs with i?p-tracking- 
F spectral evolution, may be due to the viewing 
angle and jet structure effects. In this scenario, the 
observed F — Ep correlation in the rising phase 
is due to the line of sight from off-beam to on- 
beam toward a structured jet. The contribution of 
the high latitude photons from the fircball(the so- 
called curvature effect) would be increased in the 
decaying phase of a pulse and it should dominate 
the observed flux when the line of sight moves out 
the jet edge. Therefore, the mixed contributions 
from the on-beam and the curvature effect may 
result in a shallower decay slope of the observed 
F — Ep correlation as theoretical prediction. 
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Fig. 1. — Lightcurves with Ep evolution (circles) (left Panels) and F — Ep correlations (right panels) for the 
pulses in our sample. The open circles are for the rising phase and the solid circles are for decaying phase. 



Lines are the best fits to the F — Ep correlation. 
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Fig. 1. — Continued. 



10 



' 1 

I — ' — ' 
' \ 

i 1 

I — ^ V 

' \ 

J 3 - - ' "^^TT 1 J^ 



Fig. 1. — Distribution of k^ (the solid step line) for the pulses in our sample. The dashed line is the Gaussian 
fit, which yields Kd = 2.f 4 ± 0.44 (la). 
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Fig. 2. — The lightcurves and spectral evolution (circles and stars) for two well-separated pulses in #2083. 
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Fig. 3. — Distribution of the low energy photon indices (a) in the spectra whose Ep is anti-correlated with 
the observed fluxes {solid step hue). The a distribution of the spectra whose Ep is correlated with the 



observed fluxes (dashed line) in the same pulses are also shown for comparison. The death line (a 
of the synchrotron radiation is shown with a vertical dashed line. 
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Fig. 4. — Example (#7954) of time-resolved spectra analysis for multi-pulses GRBs and the F—Ep correlation 
within the GRB. The symbols and line style are the same as Fig. [T] 
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The power-law indices of the F (x E, 



Kr(Kd) 



Table 1 
relation for the pulses in our sample. n and r 



ARE THE NUMBER OF THE DATA POINTS AND THE CORRELATION COEFFICIENT, RESPECTIVELY. 



Trigger# 


Kr 


r 


N 


Kd 


r 


N 


647 


-2.137±0.321 


-0.988 


3 


2.775±0.049 


0.999 


3 


973 


-0.297±0.150 


-0.662 


7 


2.118±0.422 


0.791 


17 


1733 


3.877±1.506 


0.932 


3 


2.176±0.758 


0.896 


4 


1883 


-0.671±0.121 


-0.983 


3 


1.796±0.141 


0.99 


5 


1956 


10.55±2.011 


0.982 


3 


2.09±0.643 


0.823 


7 


2083 


-4.515±1.712 


-0.835 


5 


1.461±0.060 


0.983 


21 


2193 


-1.432±0.068 


-0.996 


5 


1.783±0.148 


0.954 


16 


2387 


-0.871±0.201 


-0.974 


3 


2.205±0.137 


0.973 


16 


3003 


1.097±0.707 


0.738 


4 


0.854±0.544 


0.539 


8 


3658 


-0.963±0.253 


-0.937 


4 


2.076±0.272 


0.975 


5 


3765 


2.0248±0.249 


0.919 


14 


2.449±0.299 


0.932 


12 


5478 


-0.473±0.G92 


-0.981 


3 


2.123±0.569 


0.906 


5 


5523 


1.237±0.062 


0.998 


3 


3.857±0.339 


0.988 


5 


5601 


1.779±0.491 


0.902 


5 


0.651±0.135 


0.89 


8 


6397 


-1.55±0.341 


-0.954 


4 


2.110±0.465 


0.807 


13 


6504 


-1.547±1.01 


-0.837 


3 


2.961± 0.300 


0.979 


6 


6630 


-0.606±0.217 


-0.812 


6 


1.483±0.051 


0.995 


9 


7293 


-2.401±0.422 


-0.984 


3 


2.166±0.204 


0.978 


7 


7475 


-1.345±0.506 


-0.799 


6 


1.927±0.26 


0.885 


17 


7588 


-0.612±0.161 


-0.966 


3 


3.399±0.765 


0.931 


5 


7711 


-0.410±0.032 


-0.997 


3 


2.015±0.16 


0.987 


6 
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Table 2 

Online Material: Spectral fits with the Band function. The flux is in the 30 - 10'' keV 

band. 



Triggcr# 


^start(s) 


tcnd{s) 


EpikeY) 


a 


13 


flux (lO-^erg/cm^s) 


647 





1.472 


276.06 ± 21.61 


0.53 ± 0.24 


-2.65 ± 0.28 


1.47 ± 0.24 


647 


1.472 


2.56 


228.64 ± 11.35 


0.74 ± 0.2 


-2.86 ± 0.23 


2.09 ± 0.26 


647 


2.56 


3.456 


219.13 ± 7.88 


0.75 ± 0.16 


-3.4 ± 0.34 


2.48 ± 0.24 


647 


3.456 


4.416 


176.7 ± 7.02 


0.63 ± 0.19 


-3.16 ± 0.26 


1.9 ± 0.24 


647 


4.416 


5.568 


150.05 ± 6.32 


0.44 ± 0.22 


-3.33 ± 0.36 


1.19 ± 0.19 


647 


5.568 


6.848 


138.34 ± 7.03 


0.26 ± 0.27 


-3.14 ± 0.32 


0.96 ± 0.19 


973 





0.576 


797.06 ± 435.63 


-0.99 ± 0.15 


-1.76 ± 0.29 


3.93 ± 2.37 


973 


0.576 


1.024 


891.13 ± 410.27 


-1.02 ± 0.11 


-1.82 ± 0.31 


6 ± 3.01 


973 


1.024 


1.408 


231.82 ± 78.66 


-0.49 ± 0.35 


-1.57 ± 0.06 


8.39 ± 4.54 


973 


1.408 


1.792 


343.63 ± 68.95 


-0.73 ± 0.15 


-1.93 ± 0.13 


5.75 ± 1.55 


973 


1.792 


2.112 


530.62 ± 172.22 


-1.03 ± 0.12 


-1.89 ± 0.19 


7.21 ± 2.71 


973 


2.112 


2.432 


271.79 ± 45.74 


-0.5 ± 0.19 


-1.9 ± 0.1 


6.92 ± 1.8 


973 


2.432 


2.752 


315.61 ± 57.94 


-0.65 ± 0.16 


-1.95 ± 0.13 


6.42 ± 1.66 


973 


2.752 


3.072 


346.97 ± 69.75 


-0.9 ± 0.13 


-2.05 ± 0.17 


5.93 ± 1.55 


973 


3.072 


3.392 


366.84 ± 116.22 


-1.01 ± 0.15 


-1.79 ± 0.1 


8.25 ± 3.23 


973 


3.392 


3.712 


250.95 ± 60.93 


-0.84 ± 0.2 


-1.87 ± 0.1 


6.22 ± 2.19 


973 


3.712 


4.032 


362.95 ± 89.4 


-1.03 ± 0.13 


-2.08 ± 0.22 


4.89 ± 1.51 


973 


4.032 


4.416 


248.49 ± 63.74 


-0.91 ± 0.2 


-1.86 ± 0.09 


5.56 ± 2.03 


973 


4.416 


4.8 


212.21 ± 41.97 


-0.73 ± 0.22 


-1.95 ± 0.1 


4.67 ± 1.5 


973 


4.8 


5.184 


173.57 ± 37.11 


-0.71 ± 0.3 


-1.95 ± 0.09 


4.05 ± 1.58 


973 


5.184 


5.568 


194.21 ± 39.52 


-0.77 ± 0.25 


-2.01 ± 0.11 


3.6 ± 1.24 


973 


5.568 


6.016 


195.96 ± 51.96 


-1.04 ± 0.24 


-1.99 ± 0.11 


3.3 ± 1.33 


973 


6.016 


6.464 


184.43 ± 54.69 


-0.99 ± 0.29 


-1.95 ± 0.11 


3.14 ± 1.47 


973 


6.464 


6.912 


174.99 ± 48 


-0.87 ± 0.33 


-1.96 ± 0.11 


2.86 ± 1.34 


973 


6.912 


7.424 


227.09 ± 87.91 


-1.14 ± 0.25 


-1.91 ± 0.12 


2.87 ± 1.52 


973 


7.424 


7.936 


160.46 ± 41.02 


-0.88 ± 0.35 


-2.04 ± 0.13 


2.1 ± 0.98 


973 


7.936 


9.024 


185.24 ± 24.39 


-1.09 ± 0.16 


-2.48 ± 0.3 


1.28 ± 0.27 


973 


9.024 


10.24 


134.8 ± 20 


-0.73 ± 0.32 


-2.25 ± 0.14 


1.03 ± 0.36 


973 


10.24 


12.416 


176.9 ± 41.82 


-1.57 ±0.15 


-2.49 ± 0.65 


0.73 ± 0.23 


973 


12.416 


16.704 


118.23 ± 14.67 


-1.11 ± 0.29 


-2.61 ± 0.38 


0.31 ± 0.09 


1625 


0.064 


4.16 


630.13 ± 277.92 


-0.99 ± 0.16 


-2.02 ± 0.5 


0.82 ± 0.41 


1625 


4.16 


4.48 


865.53 ± 173.67 


-0.63 ± 0.08 


-2.1 ± 0.17 


17.32 ± 3.97 


1625 


4.48 


4.672 


926.02 ± 156.35 


-0.52 ± 0.07 


-2.11 ± 0.16 


41.34 ± 7.75 


1625 


4.672 


4.8 


1281.55 ± 300.49 


-0.63 ± 0.07 


-2.27 ± 1.8 


54.93 ± 13.7 


1625 


4.8 


4.928 


663.63 ± 108.87 


-0.42 ± 0.1 


-1.75 ± 0.11 


65.92 ± 11.73 


1625 


4.928 


5.12 


892.01 ± 128.88 


-0.67 ± 0.06 


-1.98 ± 0.19 


57.54 ± 8.97 


1625 


5.12 


5.248 


548.89 ± 79.89 


-0.58 ± 0.09 


-2.02 ± 0.16 


36.32 ± 5.68 


1625 


5.248 


5.44 


625.82 ± 85.39 


-0.83 ± 0.07 


-2.37 ± 0.33 


21.29 ± 3.12 


1625 


5.44 


5.632 


508.13 ± 60.76 


-0.75 ± 0.07 


-2.44 ± 0.3 


16.95 ± 2.19 


1625 


5.632 


5.824 


548.99 ± 89.78 


-0.92 ± 0.08 


-2.32 ± 0.32 


14.96 ± 2.58 


1625 


5.824 


6.08 


386.59 ± 72.37 


-1.02 ± 0.1 


-2.08 ± 0.16 


10.95 ± 2.15 
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Table 2 — Continued 



Trigger# 


istart(s) 


iend(s) 


£;p(kcV) 


a 


f3 


flux (10 ^erg/cm s) 


1625 


6.08 


6.4 


568.82 ± 142.06 


-1.21 ± 0.08 


-2.25 ± 0.4 


7.95 ± 2.06 


1625 


6.4 


6.72 


347.37 ± 58.06 


-0.86 ± 0.12 


-2.14 ± 0.18 


6.87 ± 1.21 


1625 


6.72 


7.104 


310.33 ± 62.73 


-1.13 ± 0.12 


-2.33 ± 0.33 


3.76 ± 0.79 


1625 


7.104 


7.552 


196.74 ± 44.88 


-0.8 ± 0.24 


-1.93 ± 0.1 


4.15 ± 0.99 


1625 


7.552 


8.96 


175.43 ± 25.46 


-0.92 ± 0.19 


-2.33 ± 0.22 


1.13 ± 0.17 


1733 


-5.12 


1.024 


511.7 ± 304 


-1.2 ± 0.18 


-7.14 ± 6 


0.23 ± 0.17 


1733 


1.024 


3.072 


693.1 ± 96.9 


-1.53 ± 0.1 


-1.9 ± 0.17 


2 ± 0.35 


1733 


3.072 


5.12 


1042 ± 280 


-1.03 ± 0.05 


-1.98 ± 0.39 


4.02 ± 1.23 


1733 


5.12 


7.168 


490.8 ± 219 


-1.23 ± 0.11 


-1.77 ± 0.14 


2.05 ± 0.98 


1733 


7.168 


9.216 


320.8 ± 114 


-1.14 ± 0.17 


-2.13 ± 0.44 


0.7 ±0.29 


1733 


13.312 


21.504 


184.2 ± 53.1 


-0.78 ± 0.37 


-2.28 ± 0.52 


0.15 ± 0.06 


1883 





0.576 


478.5 ± 60.9 


-0.11 ± 0.17 


-3.13 ± 1.15 


2.11 ± 0.39 


1883 


0.576 


1.024 


314.7 ±31.6 


-0.15 ± 0.16 


-2.63 ± 0.34 


3 ± 0.41 


1883 


1.024 


1.472 


235.2 ± 23 


-0.27 ± 0.18 


-2.27 ± 0.23 


3.37 ± 0.45 


1883 


1.472 


1.92 


207.8 ± 19.3 


-0.36 ± 0.18 


-2.58 ± 0.26 


2.47 ± 0.32 


1883 


1.92 


2.432 


180.1 ± 16.7 


-0.88 ± 0.15 


-3.02 ± 0.65 


1.72 ± 0.23 


1883 


2.432 


2.944 


132.7 ± 21.1 


-0.33 ± 0.32 


-2.57 ±0.15 


0.98 ± 0.2 


1883 


2.944 


3.584 


135.5 ± 19.6 


-1.23 ± 0.22 


-2.63 ± 0.45 


1.19 ± 0.24 


1883 


3.584 


4.352 


107.3 ± 12.6 


-1.27 ± 0.26 


-3.01 ± 0.97 


0.73 ± 0.14 


1956 


0.064 


1.728 


114.2 ± 33.7 


-0.65 ± 0.56 


-1.97 ± 0.11 


0.78 ± 0.27 


1956 


1.728 


2.368 


120.8 ± 24.2 


-0.6 ± 0.33 


-2.2 ± 0.17 


1 ± 0.25 


1956 


2.368 


2.944 


135.6 ± 20.1 


0.37 ± 0.96 


-1.91 ± 0.07 


4.43 ± 0.85 


1956 


2.944 


3.52 


138.8 ± 32.2 


-0.87 ± 0.33 


-2.08 ± 0.13 


1.61 ± 0.45 


1956 


3.52 


4.16 


121.7 ± 18.2 


-0.59 ± 0.25 


-2.64 ± 0.39 


0.64 ± 0.14 


1956 


4.16 


4.864 


108.9 ± 26.5 


-0.64 ± 0.52 


-2.08 ± 0.12 


1.14 ± 0.34 


1956 


4.864 


5.632 


65.13 ± 19.1 


0.37 ± 1.92 


-2.08 ± 0.09 


0.78 ± 0.28 


1956 


5.632 


6.464 


74.97 ± 11.7 


0.62 ± 1.2 


-2.38 ± 0.15 


0.48 ± 0.11 


2083 





0.256 


660.98 ± 100.06 


-0.74 ± 0.08 


-5.14 ± 6.72 


6.15 ± 1.1 


2083 


0.256 


0.448 


658.86 ± 80.9 


-0.58 ± 0.07 


-2.45 ± 0.37 


17.84 ± 2.63 


2083 


0.704 


0.96 


541.2 ± 21.95 


-0.13 ± 0.05 


-3.27 ± 0.37 


36.71 ± 2.01 


2083 


0.96 


1.088 


518.05 ± 28.76 


-0.14 ± 0.06 


-3.15 ± 0.41 


41.49 ± 3.14 


2083 


1.088 


1.216 


473.24 ± 20.47 


-0.1 ± 0.06 


-4.18 ± 1.13 


37.12 ± 2.29 


2083 


1.216 


1.344 


397.75 ± 18.48 


-0.06 ± 0.07 


-3.4 ± 0.43 


31.52 ± 2.22 


2083 


1.344 


1.536 


321.28 ± 12.52 


-0.13 ± 0.06 


-3.29 ± 0.31 


22.55 ± 1.45 


2083 


1.536 


1.664 


282.47 ± 16.13 


-0.36 ± 0.09 


-3.07 ± 0.33 


16.72 ± 1.58 


2083 


1.792 


1.92 


233.34 ± 14.64 


-0.49 ± 0.11 


-3.07 ± 0.38 


10.68 ± 1.2 


2083 


1.92 


2.112 


193.38 ± 9.8 


-0.23 ± 0.12 


-2.74 ± 0.17 


9.77 ± 1.07 


2083 


2.112 


2.24 


193.46 ± 11.33 


-0.19 ± 0.14 


-2.88 ± 0.25 


8.75 ± 1.13 


2083 


2.24 


2.368 


182.1 ± 11.48 


-0.36 ± 0.15 


-2.85 ± 0.25 


8.14 ± 1.13 


2083 


2.368 


2.56 


171.41 ± 9.84 


-0.32 ± 0.14 


-2.64 ± 0.15 


8.05 ± 1.07 


2083 


2.56 


2.752 


159.63 ± 8.85 


-0.5 ± 0.14 


-2.85 ± 0.22 


6.44 ± 0.84 
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Table 2 — Continued 



Trigger# 


istart(s) 


iend(s) 


EpikcV) 


a 


13 


flux (10 ^erg/cm s) 


2083 


2.752 


2.944 


160.6 ± 10.07 


-0.8 ±0.13 


-2.93 ± 0.31 


5.92 ± 0.78 


2083 


2.944 


3.136 


148.76 ± 8.08 


-0.91 ± 0.12 


-3.41 ± 0.69 


4.9 ± 0.58 


2083 


3.136 


3.328 


127.1 ± 5.93 


-0.7 ±0.15 


-3.36 ± 0.49 


4.1 ± 0.55 


2083 


3.328 


3.584 


117.85 ± 6.14 


-0.89 ± 0.16 


-2.97 ± 0.28 


3.95 ± 0.57 


2083 


3.584 


3.84 


106.5 ± 4.62 


-0.62 ± 0.19 


-3.1 ± 0.27 


3.33 ± 0.53 


2083 


3.84 


4.096 


102.21 ± 4.95 


-1.06 ± 0.17 


-3.18 ± 0.43 


3.34 ± 0.49 


2083 


4.096 


4.352 


87.5 ± 4.3 


-1.03 ± 0.22 


-3.04 ± 0.3 


3.01 ± 0.56 


2083 


4.352 


4.672 


72.33 ± 4.27 


-1.18 ± 0.27 


-2.78 ± 0.17 


3.08 ± 0.74 


2083 


4.672 


4.992 


73.2 ± 2.92 


-0.27 ± 0.41 


-3.03 ± 0.17 


1.97 ± 0.66 


2083 


4.992 


5.376 


68.51 ± 3.95 


-1.06 ± 0.28 


-2.99 ± 0.22 


2.18 ± 0.55 


2083 


5.376 


5.76 


63.7 ± 4.52 


-1.1 ±0.3 


-3.1 ± 0.26 


2.03 ± 0.56 


2083 


5.76 


6.144 


68.02 ± 3.57 


-0.92 ± 0.35 


-2.9 ± 0.18 


2.08 ± 0.62 


2193 





3.84 


552.6 ± 96.4 


0.18 ± 0.19 


-3.75 ± 0.46 


0.51 ± 0.12 


2193 


3.84 


5.952 


459.6 ± 40 


0.1 ± 0.24 


-3.12 ± 0.74 


0.7 ± 0.09 


2193 


5.952 


7.36 


405.9 ± 32.7 


0.87 ± 0.24 


-4.08 ± 2.31 


0.8 ± 0.11 


2193 


7.36 


8.704 


387.8 ± 36.5 


0.67 ± 0.24 


-3.16 ± 0.85 


0.89 ± 0.13 


2193 


8.704 


9.984 


335.6 ± 31.4 


1.06 ± 0.31 


-2.59 ± 0.36 


1.05 ±0.15 


2193 


9.984 


11.264 


362.6 ± 41.2 


0.54 ± 0.26 


-2.51 ± 0.39 


1.07 ±0.17 


2193 


11.264 


12.608 


360.8 ± 27.3 


0.5 ± 0.21 


-3.19 ± 0.3 


0.78 ±0.11 


2193 


12.608 


13.888 


320.2 ± 31.1 


0.76 ± 0.28 


-2.56 ± 0.36 


1 ± 0.14 


2193 


13.888 


15.232 


261.7 ± 19.5 


1.26 ± 0.33 


-2.88 ± 0.45 


0.7 ± 0.09 


2193 


15.232 


16.64 


257.3 ± 18 


1.31 ± 0.33 


-3.2 ± 0.66 


0.58 ± 0.08 


2193 


16.64 


18.048 


234.6 ± 22.8 


1.56 ± 0.42 


-3.17 ± 0.21 


0.46 ± 0.07 


2193 


18.048 


19.456 


259.9 ± 21.4 


0.76 ± 0.28 


-3.04 ± 0.65 


0.58 ± 0.08 


2193 


19.456 


20.864 


261.5 ± 16.4 


0.79 ± 0.25 


-6.04 ± 3.5 


0.45 ± 0.06 


2193 


20.864 


22.912 


197.5 ± 12.9 


1.59 ± 0.4 


-2.81 ± 0.34 


0.45 ± 0.06 


2193 


22.912 


24.32 


198.8 ± 15.9 


0.97 ± 0.38 


-3.28 ± 0.86 


0.35 ± 0.06 


2193 


24.32 


25.728 


184.1 ± 14.4 


1.05 ± 0.4 


-3.05 ± 0.58 


0.38 ± 0.06 


2193 


25.728 


27.136 


178.9 ± 14.6 


0.97 ± 0.41 


-3.07 ± 0.62 


0.34 ± 0.06 


2193 


27.136 


30.016 


166.2 ± 10.3 


1.62 ± 0.42 


-3.06 ± 0.27 


0.3 ± 0.04 


2193 


33.024 


37.76 


147.6 ± 8.34 


1.56 ± 0.38 


-3.13 ± 0.43 


0.16 ± 0.02 


2193 


37.76 


40.96 


132.4 ± 7.57 


1.32 ± 0.47 


-3.86 ± 1.1 


0.14 ± 0.02 


2387 





2.432 


288.77 ± 40.35 


± 0.22 


-1.9 ± 0.13 


1.64 ± 0.39 


2387 


2.432 


3.392 


146.2 ± 19.99 


0.78 ± 0.53 


-1.78 ± 0.06 


2.94 ± 1.34 


2387 


3.392 


4.288 


211.88 ± 19.35 


-0.06 ± 0.2 


-2.32 ± 0.18 


1.9 ± 0.36 


2387 


4.288 


5.184 


179.97 ± 13.48 


0.16 ± 0.21 


-2.39 ± 0.15 


1.81 ± 0.34 


2387 


5.184 


6.016 


167.83 ± 12.41 


0.2 ± 0.23 


-2.43 ± 0.16 


1.71 ± 0.34 


2387 


6.016 


6.848 


199.05 ± 14.84 


-0.2 ± 0.17 


-2.69 ± 0.29 


1.58 ± 0.25 


2387 


6.848 


7.744 


169.8 ± 12.81 


-0.13 ± 0.2 


-2.48 ± 0.18 


1.66 ± 0.3 


2387 


7.744 


8.64 


170.23 ± 12.91 


-0.13 ± 0.2 


-2.52 ± 0.2 


1.53 ± 0.28 


2387 


8.64 


9.536 


159.84 ± 13.21 


-0.2 ± 0.22 


-2.48 ± 0.19 


1.44 ± 0.3 
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Table 2 — Continued 



Trigger# 


^start(s) 


iend(s) 


Ep{kcV) 


a 


/S 


flux (10 ^erg/cm s) 


2387 


9.536 


10.432 


153.53 ± 12.32 


0.04 ± 0.25 


-2.42 ± 0.16 


1.47 ± 0.33 


2387 


10.432 


11.328 


161.48 ± 15.23 


-0.41 ± 0.22 


-2.49 ± 0.22 


1.32 ± 0.29 


2387 


11.328 


12.224 


145.46 ± 11.8 


-0.22 ± 0.25 


-2.61 ± 0.24 


1.11 ± 0.25 


2387 


12.224 


13.248 


134.81 ± 11.2 


-0.47 ± 0.24 


-2.63 ± 0.25 


1.01 ± 0.23 


2387 


13.248 


14.272 


107.57 ± 9.32 


0.4 ± 0.49 


-2.47 ± 0.15 


0.85 ± 0.35 


2387 


14.272 


15.808 


123.71 ± 12.88 


-0.62 ± 0.28 


-2.41 ± 0.17 


0.89 ± 0.25 


2387 


15.808 


18.048 


98.49 ± 4.85 


0.47 ± 0.37 


-2.87 ±0.18 


0.5 ± 0.15 


2387 


18.048 


20.48 


88.73 ± 5.13 


0.27 ± 0.47 


-2.86 ± 0.21 


0.39 ± 0.15 


2387 


20.48 


25.856 


75.48 ± 4.58 


0.96 ± 0.76 


-2.73 ± 0.14 


0.26 ± 0.16 


2387 


25.856 


38.208 


68.4 ± 2.88 


1.36 ± 0.89 


-2.51 ± 0.35 


0.16 ± 0.11 


3003 





6.4 


759.9 ± 345.34 


-0.89 ± 0.13 


-1.57 ±0.13 


1.48 ± 0.75 


3003 


6.4 


7.808 


542.53 ± 152.1 


-0.85 ± 0.12 


-2.73 ± 0.13 


1.6 ± 0.53 


3003 


7.808 


8.704 


640.64 ± 175.73 


-0.92 ± 0.1 


-2.98 ± 0.28 


2.1 ± 0.66 


3003 


8.704 


9.6 


997.36 ± 379.48 


-1.11 ± 0.08 


-2.1 ± 0.65 


3.48 ± 1.42 


3003 


9.6 


10.496 


1126.81 ± 695.77 


-1.28 ± 0.08 


-2.61 ± 5.2 


2.68 ± 1.74 


3003 


10.496 


11.392 


465.62 ± 215.46 


-1.13 ± 0.14 


-1.71 ± 0.11 


3.51 ± 1.87 


3003 


11.392 


12.288 


261.84 ± 52.21 


-0.83 ± 0.17 


-2 ± 0.15 


2.08 ± 0.59 


3003 


12.288 


13.184 


591.4 ± 250.03 


-1.25 ± 0.1 


-2.02 ± 0.36 


2.34 ± 1.1 


3003 


13.184 


14.656 


353.46 ± 84.7 


-1.2 ± 0.11 


-2.25 ± 0.38 


1.35 ± 0.39 


3003 


14.656 


16.256 


314.7 ± 80.18 


-1.14 ± 0.13 


-2.17 ±0.31 


1.13 ± 0.36 


3003 


16.256 


19.136 


317.1 ± 55.69 


-1.22 ± 0.09 


-3.25 ± 3.04 


0.63 ± 0.14 


3003 


19.136 


24.512 


321.97 ± 94.62 


-1.43 ± 0.11 


-2.96 ± 3.3 


0.39 ± 0.14 


3658 


0.026 


0.32 


856.5 ± 131 


-0.3 ± 0.11 


-3.25 ± 2.63 


6.72 ± 1.34 


3658 


0.32 


0.512 


531.2 ± 97.8 


-0.32 ± 0.14 


-1.88 ± 0.17 


13.68 ± 3.1 


3658 


0.512 


0.704 


408.1 ± 53.1 


-0.02 ± 0.15 


-1.9 ± 0.12 


15.28 ± 2.49 


3658 


0.704 


0.832 


373.7 ± 52.4 


-0.15 ± 0.16 


-2.03 ± 0.16 


14.2 ± 2.5 


3658 


0.832 


1.024 


349.3 ± 32.3 


-0.25 ± 0.11 


-2.49 ± 0.25 


9.1 ± 1.13 


3658 


1.024 


1.216 


240.5 ± 27.3 


-0.25 ± 0.17 


-2.22 ± 0.17 


6.22 ± 0.92 


3658 


1.216 


1.472 


178.1 ± 24.9 


-0.48 ± 0.23 


-2.22 ± 0.18 


3.23 ± 0.59 


3658 


1.472 


1.92 


156.7 ± 35.6 


-0.82 ± 0.29 


-2.06 ± 0.14 


2.08 ± 0.57 


3658 


1.92 


2.56 


124.6 ± 31.8 


-0.73 ± 0.46 


-2.11 ± 0.16 


1.07 ± 0.34 


3765 


62.208 


62.912 


126.96 ± 27.61 


-0.95 ± 0.36 


-2.44 ± 0.13 


1.21 ± 0.55 


3765 


62.912 


63.552 


169.45 ± 15.98 


-1.02 ± 0.15 


-3.61 ± 2.32 


1.13 ± 0.2 


3765 


63.552 


64 


92.31 ± 15.69 


0.68 ± 0.93 


-3.43 ± 0.06 


0.94 ± 0.82 


3765 


64 


64.32 


228.57 ± 42.74 


-1.06 ± 0.16 


-2.26 ± 0.23 


3.55 ± 0.96 


3765 


64.32 


64.576 


255.67 ± 27.25 


-0.93 ± 0.12 


-3.8 ± 2.98 


2.91 ± 0.47 


3765 


64.576 


64.832 


239.14 ± 38.74 


-0.92 ± 0.15 


-2.27 ± 0.21 


4.64 ± 1.12 


3765 


64.832 


65.024 


367.07 ± 54.23 


-0.92 ± 0.11 


-2.83 ± 0.76 


5.51 ± 1.06 


3765 


65.024 


65.216 


309.53 ± 42.03 


-0.73 ± 0.12 


-2.21 ± 0.17 


9.58 ± 1.84 


3765 


65.216 


65.408 


374.47 ± 32.26 


-0.84 ± 0.07 


-4.43 ± 5.87 


7.25 ± 0.84 


3765 


65.408 


65.536 


349.29 ± 40.22 


-0.71 ± 0.11 


-2.81 ± 0.51 


9.35 ± 1.49 
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Table 2 — Continued 



Trigger# 


^start(s) 


iend(s) 


EpikcV) 


a 


13 


flux (10 ^erg/cm s) 


3765 


65.536 


65.792 


358.48 ± 28.66 


-0.71 ± 0.07 


-2.78 ± 0.33 


10.39 ± 1.14 


3765 


65.792 


65.92 


416.84 ± 42.29 


-0.69 ± 0.08 


-2.87 ± 0.52 


14.45 ± 1.94 


3765 


65.92 


66.048 


402.24 ± 39.42 


-0.55 ± 0.09 


-2.54 ± 0.27 


18.63 ± 2.48 


3765 


66.048 


66.176 


353.8 ± 34.24 


-0.56 ± 0.09 


-2.46 ± 0.22 


18.12 ± 2.48 


3765 


66.176 


66.368 


460.24 ± 44.61 


-0.74 ± 0.07 


-2.52 ± 0.27 


19.03 ± 2.34 


3765 


66.368 


66.496 


415.71 ± 49.56 


-0.75 ± 0.09 


-2.51 ± 0.31 


16.85 ± 2.61 


3765 


66.496 


66.624 


259.13 ± 28.85 


-0.4 ± 0.15 


-2.14 ± 0.12 


15.52 ± 2.84 


3765 


66.624 


66.816 


306.45 ± 31.06 


-0.69 ± 0.1 


-2.37 ± 0.18 


11.76 ± 1.72 


3765 


66.816 


67.072 


280.38 ± 26.84 


-0.76 ± 0.09 


-2.37 ± 0.16 


9.6 ± 1.35 


3765 


67.072 


67.328 


310.7 ± 25.73 


-0.89 ± 0.08 


-3.42 ± 1.11 


6.33 ± 0.73 


3765 


67.328 


67.648 


294.92 ± 32.75 


-0.97 ± 0.09 


-2.55 ± 0.29 


6.15 ± 0.94 


3765 


67.648 


68.096 


206.78 ± 23.17 


-0.89 ± 0.12 


-2.24 ± 0.12 


5.04 ± 0.9 


3765 


68.096 


68.672 


215.82 ± 18.2 


-0.97 ± 0.1 


-2.9 ± 0.48 


2.71 ± 0.36 


3765 


68.672 


69.568 


171.33 ± 19.19 


-1.05 ± 0.14 


-2.4 ± 0.19 


2.05 ± 0.39 


3765 


69.568 


70.912 


146.77 ± 13.54 


-1.14 ± 0.14 


-2.72 ± 0.38 


1.13 ± 0.19 


3765 


70.912 


73.28 


109.87 ± 9.59 


-1 ± 0.23 


-2.6 ± 0.23 


0.67 ± 0.15 


5478 


0.029 


0.704 


418.7 ± 193 


-0.29 ± 0.38 


-3.51 ± 0.15 


0.9 ± 0.47 


5478 


0.704 


1.728 


285.9 ± 19.4 


0.05 ± 0.15 


-10.94 ± 80 


1.02 ± 0.12 


5478 


1.728 


3.136 


193.9 ± 13.6 


0.51 ± 0.22 


-2.48 ± 0.21 


1.3 ±0.15 


5478 


3.136 


4.224 


175.5 ± 12.4 


0.25 ± 0.24 


-3.01 ± 0.72 


0.79 ± 0.11 


5478 


4.224 


4.864 


113.4 ± 17.7 


0.86 ± 0.85 


-2.4 ± 0.18 


0.72 ± 0.17 


5478 


4.864 


6.336 


112.9 ± 10.1 


1.5 ± 0.69 


-2.45 ± 0.18 


0.57 ± 0.09 


5478 


6.336 


9.408 


95.91 ± 9.67 


1.62 ± 0.94 


-2.47 ± 0.19 


0.3 ± 0.05 


5478 


9.408 


18.624 


65.75 ± 10.3 


0.04 ± 1.36 


-2.6 ± 0.28 


0.11 ± 0.03 


5523 


0.033 


0.512 


73.84 ± 19.4 


1.61 ± 2.36 


-4.92 ± 0.09 


0.39 ± 0.13 


5523 


0.512 


0.96 


165.1 ± 38.3 


-0.55 ± 0.36 


-3.54 ± 0.17 


1.11 ± 0.32 


5523 


0.96 


1.408 


218.6 ± 52.2 


-0.95 ± 0.22 


-3.25 ± 0.35 


1.47 ± 0.44 


5523 


1.408 


1.856 


121.8 ± 21 


0.09 ± 0.79 


-2.08 ± 0.13 


2.6 ± 0.61 


5523 


1.856 


2.368 


101.2 ± 22.8 


-0.02 ± 0.83 


-2.1 ± 0.14 


1.5 ± 0.44 


5523 


2.368 


3.008 


94.75 ± 20.6 


-0.09 ± 0.86 


-2.19 ± 0.17 


1.06 ± 0.31 


5523 


3.008 


4.8 


76.69 ± 12.9 


-0.11 ± 0.98 


-2.21 ± 0.2 


0.59 ± 0.15 


5523 


4.8 


9.472 


64.26 ± 8.14 


0.15 ± 1.58 


-2.12 ± 1.68 


0.21 ± 0.06 


5601 


5.056 


6.016 


189.6 ± 57.8 


-1.26 ± 0.21 


-3.19 ± 0.4 


0.55 ± 0.22 


5601 


6.016 


6.592 


318.4 ± 129 


-0.95 ± 0.17 


-2.4 ± 0.94 


1.25 ± 0.6 


5601 


6.592 


6.976 


465.2 ± 92.5 


-0.66 ± 0.16 


-2.67 ± 0.83 


3.08 ± 0.79 


5601 


6.976 


7.36 


403.1 ± 99 


-0.61 ± 0.19 


-1.98 ±0.2 


5.04 ± 1.44 


5601 


7.36 


7.744 


713.8 ± 224 


-0.91 ± 0.13 


-2.23 ± 0.61 


5.04 ± 1.88 


5601 


7.744 


8.128 


432.3 ± 84.6 


-0.99 ± 0.12 


-6.74 ± 7 


2.6 ± 0.68 


5601 


8.128 


8.512 


271.1 ± 71.3 


-0.76 ± 0.24 


-2.05 ± 0.18 


3.54 ± 1.07 


5601 


8.512 


8.96 


193.1 ± 42.8 


-0.65 ± 0.31 


-2.07 ± 0.16 


2.8 ± 0.74 


5601 


8.96 


9.472 


172.5 ± 49.3 


-0.98 ± 0.32 


-2.08 ± 0.16 


2.32 ± 0.77 
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Table 2 — Continued 



Trigger# tstart(s) tend(s) 



EpikcY) 



flux (10 ^erg/cm s) 



5601 


9.472 


10.048 


147.1 ± 39.8 


-1.02 ± 0.37 


-2.18 ± 0.2 


2.32 ± 0.77 


5601 


10.048 


10.688 


212.8 ± 154 


-1.42 ± 0.41 


-1.87 ± 0.14 


1.67 ± 0.54 


5601 


10.688 


11.52 


106.4 ± 51 


-1.45 ± 1.05 


-1.94 ± 0.11 


1.67 ± 0.54 


5601 


11.52 


13.888 


53.59 ± 35.5 


-1.48 ± 3.28 


-2.03 ± 0.07 


2.18 ± 1.7 


6397 


0.092 


1.792 


294.6 ± 29.9 


-0.4 ± 0.11 


-2.17 ± 0.18 


2.24 ± 0.29 


6397 


1.792 


2.368 


246.4 ± 26.3 


-0.28 ± 0.15 


-2.17 ± 0.17 


3.52 ±0.5 


6397 


2.368 


2.88 


265.8 ± 26.4 


-0.53 ± 0.12 


-2.59 ± 0.38 


2.92 ± 0.4 


6397 


2.88 


3.392 


200.1 ± 22.8 


-0.24 ± 0.19 


-2.03 ± 0.11 


4.17 ± 0.62 


6397 


3.392 


3.904 


204.5 ± 24 


-0.26 ± 0.19 


-2.01 ± 0.11 


4.3 ± 0.65 


6397 


3.904 


4.416 


204.4 ± 19.2 


-0.28 ± 0.16 


-2.34 ± 0.2 


2.87 ± 0.38 


6397 


4.416 


4.992 


156.5 ± 17.9 


-0.1 ± 0.25 


-2.04 ± 0.1 


3.18 ± 0.48 


6397 


4.992 


5.632 


212.7 ± 21.2 


-0.56 ± 0.14 


-2.54 ± 0.33 


2.07 ± 0.3 


6397 


5.632 


6.272 


168.9 ± 21.2 


-0.49 ± 0.2 


-2.15 ± 0.14 


2.45 ± 0.41 


6397 


6.272 


6.976 


186.4 ± 20.4 


-0.74 ± 0.15 


-2.48 ± 0.3 


1.82 ± 0.28 


6397 


6.976 


7.744 


169.7 ± 15.3 


-0.54 ± 0.16 


-2.64 ± 0.35 


1.45 ± 0.2 


6397 


7.744 


8.512 


178 ± 16.2 


-0.72 ± 0.14 


-3.1 ± 0.94 


1.17 ± 0.18 


6397 


8.512 


9.408 


145.7 ± 13.7 


-0.47 ± 0.2 


-2.52 ± 0.26 


1.2 ± 0.18 


6397 


9.408 


10.368 


92.93 ± 11.8 


0.48 ± 0.62 


-2.1 ± 0.09 


1.33 ± 0.23 


6397 


10.368 


12.864 


131.8 ± 7.56 


-0.64 ± 0.15 


-3.52 ± 1.21 


0.53 ± 0.06 


6397 


12.864 


18.048 


93.83 ± 11.9 


-0.52 ± 0.37 


-2.21 ± 0.1 


0.49 ± 0.08 


6397 


18.048 


38.464 


77.83 ± 13 


-0.24 ± 0.71 


-2.17 ± 0.1 


0.19 ± 0.04 


6504 


0.09 


1.6 


302.6 ± 43.5 


0.66 ± 0.39 


-2.5 ± 0.59 


0.89 ± 0.19 


6504 


1.6 


2.688 


273.7 ± 34 


0.48 ± 0.29 


-2.4 ± 0.33 


1.4 ± 0.25 


6504 


2.688 


3.776 


222.4 ± 21.8 


1.53 ± 0.33 


-2.08 ± 0.34 


1.53 ± 0.25 


6504 


3.776 


4.928 


187.1 ± 15.4 


1.81 ± 0.78 


-2.65 ± 0.17 


1.85 ± 0.27 


6504 


4.928 


6.208 


155 ± 14.9 


1.05 ± 0.5 


-2.48 ± 0.28 


0.75 ± 0.13 


6504 


6.208 


7.68 


147.8 ± 12.1 


1.14 ± 0.5 


-2.96 ± 0.53 


0.45 ± 0.08 


6504 


11.264 


21.376 


87.2 ± 3.97 


0.43 ± 0.47 


-5.94 ± 13.8 


0.09 ± 0.01 


6504 


21.376 


31.104 


44.51 ± 19.6 


1.29 ± 14.6 


-2.93 ± 1 


0.02 ± 0.02 


6630 


0.042 


0.512 


443.1 ± 33.28 


0.85 ± 0.19 


-2.62 ± 0.27 


6.28 ± 0.75 


6630 


0.512 


0.896 


412.24 ± 18.16 


0.81 ± 0.13 


-4.3 ± 1.28 


6.4 ± 0.48 


6630 


0.896 


1.216 


323.82 ± 17.42 


1.06 ± 0.18 


-2.71 ± 0.2 


8.14 ± 0.88 


6630 


1.216 


1.472 


347.15 ± 13.32 


0.78 ± 0.13 


-5.96 ± 6.63 


6.7 ± 0.49 


6630 


1.472 


1.728 


344.24 ± 17.54 


0.43 ± 0.12 


-3.43 ± 0.52 


8.14 ± 0.73 


6630 


1.728 


1.984 


280.55 ± 13.14 


0.62 ± 0.14 


-2.99 ± 0.33 


7.9 ± 0.77 


6630 


1.984 


2.24 


248.16 ± 11.44 


0.6 ± 0.15 


-3.1 ± 0.29 


6.84 ± 0.72 


6630 


2.24 


2.496 


210.98 ± 9.14 


0.54 ± 0.16 


-3.16 ± 0.29 


5.88 ± 0.66 


6630 


2.496 


2.752 


188.49 ± 9.56 


0.11 ± 0.16 


-3.13 ± 0.33 


4.65 ± 0.6 


6630 


2.752 


3.072 


157.58 ± 5.41 


0.36 ± 0.17 


-4 ± 0.73 


3.06 ± 0.36 


6630 


3.072 


3.456 


133.01 ± 4.28 


0.34 ± 0.19 


-3.93 ± 0.6 


2.37 ± 0.32 


6630 


3.456 


3.968 


111.32 ± 3.84 


0.62 ± 0.26 


-3.35 ± 0.25 


1.85 ± 0.36 
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Table 2 — Continued 



Trigger# 


istart(s) 


iend(s) 


Ep{keY) 


a 


/3 


flux (lO-'^erg/cm^s) 


6630 


3.968 


4.672 


88.63 ± 2.66 


-0.05 ± 0.26 


-3.58 ± 0.34 


1.38 ± 0.27 


6630 


4.672 


5.696 


65.6 ± 2.28 


-0.38 ± 0.28 


-4.2 ± 0.51 


1.04 ± 0.24 


6630 


5.696 


10.816 


31.52 ± 6.97 


-0.14 ± 1.13 


-5 ± 0.19 


0.32 ± 0.39 


7293 


0.162 


2.176 


324.3 ± 19.4 


0.4 ± 0.15 


-4.38 ± 2.98 


0.87 ± 0.05 


7293 


2.176 


3.008 


254.2 ± 15.8 


1.02 ± 0.29 


-2.75 ± 0.34 


1.75 ± 0.11 


7293 


3.008 


3.776 


224.7 ± 15 


0.89 ± 0.26 


-2.22 ± 0.42 


2.03 ± 0.14 


7293 


3.776 


5.568 


175.6 ± 8.51 


1.05 ± 0.24 


-2.72 ± 0.2 


0.94 ± 0.05 


7293 


5.568 


7.552 


167.5 ± 6.31 


0.77 ±0.19 


-3.94 ± 0.94 


0.57 ± 0.03 


7293 


7.552 


11.008 


139.9 ± 4.65 


0.99 ± 0.21 


-3.45 ± 0.39 


0.44 ± 0.02 


7293 


11.008 


13.76 


119.2 ± 5.43 


1.1 ± 0.35 


-3.24 ± 0.36 


0.32 ± 0.02 


7293 


13.76 


18.688 


90.75 ± 5.14 


1.76 ± 0.64 


-2.74 ± 0.16 


0.24 ± 0.01 


7475 


3.072 


4.16 


291.5 ± 88.8 


-1.42 ± 0.11 


-2.61 ± 1.41 


1.2 ± 0.37 


7475 


4.16 


4.992 


200 ± 35.8 


-1.13 ± 0.14 


-2.31 ± 0.31 


1.64 ± 0.29 


7475 


4.992 


5.696 


212 ± 41.3 


-1.19 ± 0.13 


-2.24 ± 0.27 


2.12 ± 0.41 


7475 


5.696 


6.4 


187.8 ± 28.8 


-1.14 ± 0.13 


-2.13 ± 0.26 


2.49 ± 0.38 


7475 


6.4 


7.04 


207.5 ± 45.3 


-1.34 ± 0.12 


-2.15 ± 0.28 


2.58 ± 0.56 


7475 


7.04 


7.744 


177 ± 22.3 


-1.24 ± 0.11 


-2.27 ± 0.56 


2.24 ± 0.28 


7475 


7.744 


8.448 


142.3 ± 22.8 


-1.22 ± 0.16 


-2.24 ± 0.17 


2.19 ± 0.35 


7475 


8.448 


9.088 


186.3 ± 37.2 


-1.27 ± 0.14 


-2.2 ± 0.21 


2.44 ± 0.49 


7475 


9.088 


9.792 


178.7 ± 17.7 


-1.33 ± 0.09 


-6.48 ± 72 


1.6 ±0.16 


7475 


9.792 


10.496 


139.5 ± 27.6 


-1.25 ± 0.19 


-2.14 ± 0.13 


2.36 ± 0.47 


7475 


10.496 


11.2 


162.7 ± 19.9 


-1.28 ± 0.12 


-2.78 ± 0.72 


1.62 ± 0.2 


7475 


11.2 


11.968 


128.5 ± 18.3 


-1.22 ± 0.17 


-2.3 ± 0.17 


1.91 ± 0.27 


7475 


11.968 


12.672 


139 ± 11.6 


-1.24 ± 0.12 


-3.51 ± 2.37 


1.38 ± 0.12 


7475 


12.672 


13.44 


140.1 ± 19.5 


-1.12 ± 0.17 


-2.35 ± 0.22 


1.66 ± 0.23 


7475 


13.44 


14.272 


128.2 ± 9.6 


-1.37 ± 0.11 


-8.56 ± 5 


1.24 ± 0.09 


7475 


14.272 


15.168 


134.2 ± 16.3 


-1.61 ± 0.1 


-16.72 ± 8 


1.38 ± 0.17 


7475 


15.168 


16.064 


99.57 ± 10.4 


-0.8 ± 0.28 


-2.4 ± 0.15 


1.21 ± 0.18 


7475 


16.064 


17.088 


128.4 ± 17.6 


-1.64 ± 0.11 


-11.77 ±8 


1.19 ± 0.16 


7475 


17.088 


18.176 


107.6 ± 10.3 


-1.56 ± 0.12 


-23 ± 8 


0.99 ± 0.09 


7475 


18.176 


19.328 


115.7 ± 20.1 


-1.66 ± 0.14 


-2.7 ± 1.16 


1.03 ± 0.18 


7475 


19.328 


22.08 


88.74 ± 6.17 


-1.36 ± 0.15 


-2.78 ± 0.4 


0.66 ± 0.05 


7475 


22.08 


25.28 


84.39 ± 4.69 


-1.32 ± 0.13 


-9.93 ± 8 


0.46 ± 0.03 


7475 


25.28 


29.248 


73.83 ± 6.05 


-1.39 ± 0.17 


-19.39 ± 8 


0.32 ± 0.03 


7588 


0.029 


1.216 


187.4 ± 25.7 


-0.35 ± 0.26 


-2.67 ± 0.71 


0.62 ± 0.15 


7588 


1.216 


2.176 


91.72 ± 8.32 


1.25 ± 0.7 


-2.31 ± 0.12 


0.88 ± 0.13 


7588 


2.176 


3.136 


78.56 ± 6.22 


0.53 ± 0.58 


-2.2 ± 0.13 


1.12 ± 0.14 


7588 


3.136 


4.224 


67.31 ± 4.19 


0.82 ± 0.68 


-2.71 ± 0.13 


0.63 ± 0.07 


7588 


4.224 


5.44 


62.78 ± 3.72 


1.47 ± 0.89 


-2.82 ± 0.14 


0.48 ± 0.05 


7588 


5.44 


6.72 


56.13 ± 4.62 


1.02 ± 1.16 


-2.61 ± 0.12 


0.5 ± 0.07 


7588 


6.72 


8.384 


54.95 ± 3.43 


1.47 ± 1.23 


-2.98 ± 0.18 


0.29 ± 0.03 
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Table 2 — Continued 



Triggcr# 


istart(s) 


iond(s) 


^p(kcV) 


a 


/3 


flux (lO-^crg/cm^s) 


7711 


0.032 


1.088 


485 ± 74.7 


-0.4 ± 0.13 


-2.68 ± 0.46 


1.85 ± 0.37 


7711 


1.088 


1.856 


261.9 ± 25.1 


0.06 ± 0.18 


-2.21 ± 0.23 


2.35 ± 0.32 


7711 


1.856 


2.624 


213.4 ± 18.1 


-0.15 ± 0.17 


-2.04 ± 0.29 


2.62 ± 0.34 


7711 


2.624 


3.456 


174 ± 16.5 


-0.4 ± 0.18 


-2.42 ± 0.22 


1.48 ± 0.21 


7711 


3.456 


4.48 


128.2 ± 9.26 


-0.38 ± 0.21 


-2.79 ± 0.32 


0.82 ± 0.1 


7711 


4.48 


5.824 


100.9 ± 7.57 


-0.49 ± 0.28 


-2.75 ± 0.27 


0.58 ± 0.07 


7711 


5.824 


7.808 


64.81 ± 5.24 


0.01 ± 0.73 


-2.71 ± 0.18 


0.33 ± 0.05 


7711 


7.808 


13.76 


48.74 ± 3.23 


0.68 ± 1.42 


-3.02 ± 0.21 


0.13 ± 0.02 


7711 


13.76 


28.672 


31.95 ± 18.3 


0.16 ± 11.7 


-2.82 ± 0.31 


0.04 ± 0.06 
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